Candida auris: An emerging threat
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Origins and Spread



Isolated from ear canal of 70 year old female in
Tokyo in 2009

Retrospective analysis of clinical isolates
identified C. auris in Korea (1996 blood isolate)
and in Pakistan in 2008

e ——
Candida heveicola CBS107011 (EU284103)

H Candida prewdohaemulo
24 Candida haemulonti CBS$149
Candida rueilioe CBS108157 (

SENTRY Antifungal Surveillance (1998-2016)
only identified 6 isolates of C. auris out of 20758
Candida isolates

Schizosaccharomyces pombe JCMB2T4T (AY048171)

Satoh et al., Microbiology and Immunology 2009. Vol 53 (1)
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Near Simultaneous Emergence of Distinct Clades of C. auris

M Canada MFrance B India Kenya
United States I Germany M Israel M South Africa
Colombia Spain M Pakistan B Japan
Panama M United Kingdom " Saudi Arabia M South Korea
Venezuela M United Arab Emirates Il Australia

a Clade Il

Clade lll

T
Tree scale: 0.1 I".' ! .
/. Clade |

Clade IV

Chow et al. MBio. 2020; 11(2)

Clade | - South Asian
Clade Il - East Asian
Clade Ill - South African
Clade IV - South American

Clade V - Iran

40-200K SNP difference between clades
2-600 SNP differences within clades
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» o Global warming is responsible for ’
raising the ambient climate Rura/ enV/ronment
temperatures, which selects fungal
clades that can reproduce at avian and
mammalian basal temperatures.

Thermotolerant C. auris may have
been transplanted by birds across the
globe to rural areas where human and " a .
birds are in constant contact. Rural environment activities
(e.g., farming) provide the
opportunity for interspecies
/ transmission of virulent
pathogens such as C. auris

-

Candida auris previously existed as a
plant saprophyte that gained
thermotolerance and salinity tolerance
as a result of the effects of climate

change on the wetland ecosystem. eventually led C. auris into health care

environments.

Visual Art: © 2019 The University of Texas MD Anderson Cancer Center

Casadevall et al. Mbio. Vol 10, No 4, 2019



Fig. 1. WHO fungal priority pathogens list (WHO FPPL)

Critical Priority Group

Cryptococcus Candida auris
neoformans
]
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High Priority Group

Nakaseomyces Histoplasma spp.
glabrata
(Candida glabrata)
Eumycetoma Mucoral les
causative agents

@ Fusarium spp. a Candida tropicalis
7

Candida
parapsilosis

Medium Priority Group
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Aspergillus Candida albicans
fumigatus 0

WHO - Priority Fungal Pathogens

Public health threat from fungi is
increasing

Opportunistic infection are
becoming increasingly resistant
to firstline antifungals




C. auris causes macrophage cell death
through glucose depletion and metabolic stress

Phagocytosis C. auris escapes from macrophages Macrophage death
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C. auris induces a weak immune response

~ NLRP3 inflamasome

:0

Gasdermin D .
Pro-caspase1 >
| C. auris § v
Y 3 / Poor NLRP3 inflammasome activation
§ M""M v * and IL-1f secretion
\ anv’ e
b S ——mmo (
N Active caspase1 Pro-IL1-§

Macrophage

C. auris is phagocytosed by macrophages
during innate immune responses.

C. auris evades macrophages by escaping
and depleting glucose, which triggers

macrophage cell death.

Despite causing macrophage metabolic
dysfunction and death, C. auris does not
activate robust NLRP3- inflammasome
responses, thereby evading antimicrobial
inflammation.

Weerasinghe et al. Cell Reports. Vol 42. Issue 5. 2023



Surveillance and Outbreaks



CANDIDA AURIS

WHAT HEALTH CARE PROVIDERS NEED TO KNOW
VISUAL ABSTRACT

C. auris is an emerging ; :
: : ? i
multidrug resistant fungus Who is at risk? Best Practices

It is now in Canada ) Transfer the patient to a

: . . private room and consult:
® can cause invasive disease

o SRR e infectious disease specialist
e is difficult to detect , 7 p

e * infection prevention and control
* can spread easily in health

care environments * public health

Those who don't respond to
antifungal therapy and have a
history of:

* travel-associated healthcare

® a lab result with unidentified/
unusual candida species

® a central venous line
® abdominal surgery

* exposure to broad-spectrum
antibiotics or antifungals

Reference: Schwartz IS, Smith SW, Dingle TC. Something wicked this way comes: What heaith care providers need to know about Candida auris. Can Commun Dis Rep 2018,44(11):271-6. https//doi.org/10.14745/ccdevddi1 1201




Candida auris in Canada

e First reported case of C. auris in n=104
Canada was in 2017 in a returned
traveler from India.

CPO
colonized/infected

47
First 2 reported cases in Canada

received health care in India (both
cases colonized/infected with CPE)

13/

/

Travel to Indian
subcontinent

Point prevalence study in Canada in | .

2018 with 23 acute care hospitals in 6
provinces (CNISP/CHEC): 0.4%
(2/488)

o No hospital contacts were identified

Healthcare
outside Canada

n=92 n=117



http://www.promedmail.org/direct.php?id=20170923.5335411
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7288437/#

Candida auris Surveillance in Canada

Canadian Nosocomial Infection Surveillance Program - January 2020 Protocol
43 known cases in Canada since 2012
First reported outbreak in Canada at VCH hospital ICU in 2018 (Clade 1)

British Columbia, September 2018: C auris added to the list of reportable
pathogens to Public Health

Notice: Candida auris interim recommendations for infection
prevention and control

Emerging global healthcare-associated fungal pathogen Candida auris (C. auris)

Eckbo et al. Am J Infect Control 2021 Jun;49(6):804-807.



BIREIGHEIRE SIS TFANT
CANDIDA AURIS

THREAT LEVEL urcenT NN

: 907 Isolates resistant to at
. - 0 least one antifungal

Clinical cases 3 Uo/ Isolates resistant to at
(4]

in 2018 least two antifungals

Original Research | April 2023

Worsening Spread of Candida auris in the United
States, 2019 to 2021

Meghan Lyman, MD , Kaitlin Forsberg, MPH , D.Joseph Sexton, PhD , Nancy A. Chow, PhD, MS,

Shawn R. Lockhart, PhD , Brendan R. Jackson, MD, MPH , and Tom Chiller, MD, MPHTM View fewer authors

Percentage increase in clinical cases grew each year, from a 44 percent increase in 2019 to a 95 percent increase in
2021.

They also report that colonization screening volume and screening cases increased in 2021 by more than 80 percent
and more than 200 percent, respectively.

The number of C quris cases that were resistant to first-line treatment in 2021 was about 3 times that in each of the
previous 2 years.




Diagnostics



Misidentification of C. auris by different diagnostic methods

Diagnostic method (manufacturer) Misidentification example(s) (reference[s])
Biochemical
API 20CAUX Rhodotorula glutinis (5, 31, 33)

C. sake (3,15, 34)

Unidentified (35)

API Candida C. famata (12)
Phoenix (BD Diagnostics) C. haemulonii, C catenulate (31)
Vitek C. haemulonii (3-5, 7,12, 14, 15, 26, 27, 33-36)

C. lusitaniae (15)
C. famata (3, 27)
MicroScan (Beckman Coulter) C. famata, C. lusitaniae, C. guilliermondiii, C. parapsilosis, C. albicans, C. tropicalis (12, 31)
MALDI-TOF MS
Vitek MS (bioMérieux) C. albicans, C. haemulonii (29)
Not identified (28, 36)

MALDI Biotyper (Bruker Daltonics) Neisseria meningitides serogroup A, Pseudomonas rhizosphaerae (29)?

Jeffrey-Smith et al. CMR. 2017 Vol 31(1)



For example, this is a mixed
culture of Candida glabrata
(purple), Candida tropicalis (navy
blue), and Candida auris (white,
circled in red) on CHROMagar
Candida.

Candida auris on CHROMagar
Candida, here, for example,
displays multiple color morphs.




CHROMAgar Candida Plus

Candida auris after 48 h of
growth showing light blue
colonies with a blue halo
around the colonies.

The combination of the color
and the halo are distinct for C.
Quris




Gram-negative Bacteria

Bacteroides fragilis
Enteric Bacteria

Enterobacter cloacae complex

Escherichia coli

Klebsiella aerogenes

Klebsiella oxytoca

Klebsiella pneumoniae group

Proteus spp.

Salmonella spp.

Serratia marcescens
Haemophilus influenzae
Neisseria meningitidis
Pseudomonas aeruginosa
Stenotrophomonas maltophilia

Yeast

Candida albicans

Candida auris

Candida glabrata

Candida krusei

Candida parapsilosis

Candida tropicalis

Cryptococcus neoformans/gattii

Acinetobacter calcoaceticus-baumannii complex

| BioFire FilmArray Blood Culture Identification 2 (BCID2) Panel

Gram-positive Bacteria

Enterococcus faecalis

Enterococcus faecium

Listeria monocytogenes

Staphylococcus spp.
Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus lugdunensis

Streptococcus spp.
Streptococcus agalactiae (Group B)
Streptococcus pneumoniae
Streptococcus pyogenes (Group A)

Antimicrobial Resistance Genes
blacr

blayy,

blay,c

mcr-1

mecA/C and MREJ
blaypm

blaoy, as. ke

blay,

vanA/B




Surveillance Cultures

Axilla
Groin

NETCEM=ES
Wounds, Lines, Drains




Therapeutics



Limited Therapeutic Options

90% of isolates resistant to one NSv e & ) rarget overexpression] | Biofim formatin (/77

o de€
antifungal <
Senomis -08) Target incompatibility ( 8
30% of isolates resistant to two Plasticity
antlfunga|8 \Acqulrod [ /7 A\ Y 7 Primary
Stress response
Resistance E ) Resistance

Environmental ﬂ ------- ) Drug transporters (
Pressure .

0, ) o

) Pathway alteration Cell permeabohty( e

Wx
Les—y




. . 5

N

List P: Antimicrobial Products Registered with EPA for
Claims Against Candida Auris

Sodium hypochlorite
Hydrogen peroxide
Hydrogen peroxide + Paracetic Acid
Dodecylbenzenesulfonic Acid
Isopropyl Alcohol + Quaternary Ammonium




e Rapid global emergence
e Often multi-drug resistant

e Often misidentified
e Crude mortality ~ 30-60%
e Highly transmissible between patients and
environment
e Nosocomial infections/outbreaks




